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III. Obfervations on the Clafs of Animals called, by Linnaeus, 
Amphibia ; particularly on the Means of difiinguifiing thofe 
Serpents which are venomous, from thofe which are not Jo. 
By Edward Whitaker Gray, M. D. P. R. S, 



Read December i; 8, j 788. 

OF the various claffes of the animal kingdom, no one has 
been fo little attended to as the clafs, called by Lin- 
Nv£us, Amphibia. What he himfelf did in that clafs (though 
far fuperior to what any other perfon has done) was evidently 
done in a hurry; falfe references are, at leaft, as common in 
that, as in any other part of his works, and many of his 
defcriptions are given in a very carelefs manner ; others there 
are, however, which are truly worthy of their author, and 
in which the fpecific characters are pointed out with that 
clearnefs and precifion, which fo eminently diftinguifh the 
defcriptions of Linnaeus from thofe of all his predeceflbrs. 

In the conftruction of the clafs, Linn^us has been particu- 
larly unfortunate ; as he has erred, not only in making an uni- 
locular heart one of the characters of it, but alio in making 
the cartilaginous fifhes a part of it. 1 think it needlefs to men- 
tion the caufes which led him to this latter error ; every ana- 
tomift now agrees that the Amphibia Nantes are not furnifhed 
with lungs ; and every naturalift is convinced of the propriety of 
removing them, from the clafs of Amphibia, to that of Fifties. 
I fliall only obferve that, by the removal, the name of the 

clafs 
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clafs (which fome naturalifts have cavilled at) becomes much 
lefs objectionable ; there being few genera, in the two orders of 
which it is now prefumed to confift, which do not contain 
animals to which the term amphibious may, with fome pro- 
priety, be given ; whereas, in the order of Nantes, not one 
ipecies occurs which has the fmalleft claim to that title. With 
refpedt to the other error I noticed (viz. that of fuppofmg the 
hearts of the Amphibia to be {ingle) it would be eafy to (hew 
that it was not an uncommon one, at the time Linnaeus 
formed his fyftem. And indeed he appears to have been led 
into it, by following art author whom he probably fuppofed 
of too great fame not to be fafely relied on. At leaft, in de j 
fence of his opinion, he quotes the following words of Boer- 
ha ave. " In omnibus animalibus in quibusfanguis non ca/et, ven- 
*♦' triculus cordis ejl unicus." Whether the hearts of all the dif- 
ferent genera^ of which the clafs is compofed, have yet been accu^ 
rately examined ; and whether an exact fimilarity of ftrudture is 
found throughout the clafs ; are queftions I do not mean, at 
prefen t, to examine. It is fufficient for my purpofe toobferve, 
that the hearts of moft of the Amphibia are now well known 
to be double, with an immediate communication between the 
two cavities ; which ftructure feems peculiarly adapted to that 
change of element, which (as I before obferved) many of them 
can, for a time, fupport ; and thereby furnifhes another argu- 
ment in favour of the name Linnaeus has given to the clafs. 

To coniider the ftructure of the heart, however, is not 
abfolutely neceflary in forming the characters of the clafs : 
the animals of which it confifts being fufficiently diftinguiihed 
from all others, by having cold red blood, and breathing by 
means of lungs. Thefe two characters render the clafs per- 
fectly diftindt from the reft; the two fuperior ones, viz. 
4 Mammalia 
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Mammalia and Birds, having warm blood ; and the three infe- 
rior ones, viz. Fifties, Infedts, and Worms, not being fur* 
nifhed with lungs. 

In his generic characters, Linn.eus has been more fuccefsful 
than in thofe of the clafs ; infomuch that they may, I think, 
be confidered as the beffc hitherto given. Whoever will be at 
the pains of comparing Linn^eus's genera of Amphibia with 
thofe of Gronovius, will find, -that the generic characters of 
the former, though few in number, are precife and diftindT: ; 
while thofe of the latter, though more numerous, are vague, 
indiftincl:, and fometimes inaccurate. As a glaring inftance 
of inaccuracy, I need only refer to the Chameleon, which 
by Gronovius is made a diitincl: genus, of which one of his 
characters is, Pedes unguibus dejlituti\ whereas, in fact, the 
feet of that animal are furnifhed with very diftinct, and pretty 
large, claws. 

But though Linnjeus's genera of Amphibia are, upon 
the whole, well formed, it muft be allowed to be a great im- 
perfection in them, that the venomous ferpents are not fepa- 
rated from the others. 

From fome expreffions of his, in the Preface to the Mufeum 
Regis, and in the Introduction to the Clafs Amphibia, in the 
Syjlema Natura, it feems, that he thought it not eafy to diftin- 
guifh them, by any external characters ; and his ideas refpecting 
the venomous fangs themfelves were (as we mail fee hereafter) 
fo vague and confufed, that it was hardly poffible for him to 
attempt to found a generic diftinction upon them *. 

* As a fort of comparative excufe for Linn^us, it may be obferved, that 
Gronovius (though he made two more genera of Serpents than Linn^us) did 
not feparate the venomous ones ; neither has he diftinguiihed them by a mark (as 
LinnjEus has) or by any other means. 

Whether 
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Whether venomous Serpents can be, with certainty, diftin- 
guifhed from others, and if fo, how they are to be known, is 
what I mean to confider in this Paper ; in doing which I (hall 
examine, firft, how far they may be diftinguifhed by any ex- 
ternal chara&ers ; fecondly, fuppofing the venomous fangs to 
be the only certain criterion, how thofe fangs are to be diftin- 
guifhed from common teeth. 

Though Serpents, by their internal organization, naturally 
belong to the third clafs of the animal kingdom, they are, in 
their external form, more fimple than moft of the animals 
belonging to the three inferior claffes ; their external characters 
muft confequeutly be very few. I (hall firft examine thofe of 
the head •, and, as all venomous Serpents (fo far as our prefent 
experience extends) are contained in the three firft of LiN- 
NiEUs's genera, I fhall, at prefent, confider only thofe three. 

In the firft genus, Crotalus, the head is broader than the 
neck, deprefled or flat at top, and covered with fmall fcales. 
Thefe three characters are particularly obfervable in the three 
intermediate fpecies horridus, Dryinas, and DurhTus. In the 
miliarius the fcales of the head are rather larger than in the 
others. The mutus I have never feen ; but it certainly mould 
not be placed among the Crotali *. 

As all the fpecies of this genus are venomous, one is natu- 
rally led, by the examination of it, to confider the fore- 
mentioned characters as being, in fome meafure, proper to 
•venomous ferpents. In order to fee how far they are fo, I fhall, 
for the prefent, pafs over the next genus, Boa, and confider 

* Linn.eus's reafon for not placing it among the Bo» feems to have been, 
that he fuppofed none of them were venomous. He appears, however, to have 
had his doubts about the contortrix. 1 have examined it, and am convinced it is 
.venomous. 

that 
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that which follows it, Coluber, In that genus are mauy 
Venomous fpecies, and it is very certain that, in general, they 
have the fore-mentioned characters ; examples of which may 
be feen in the Atropos, Ceraftes *, atrox, Berus, and others. 
It is, however, equally certain, that there are fome in which 
they are not to be found. As an example of this, I need only 
mention the Naja, a fpecies well known to be very venomous ; 
the head of which is neither deprefled nor broad, is covered 
with large fcales, and is, in every refpect, a complete exception 
to what has been faid, refpecting the heads of venomous 
Serpents. 

Since then, there are venomous Serpents in which the 
fore-mentioned characters, viz. a broad and deprefled head, 
covered with fmall fcales, are not to be found ; I (hall next 
examine whether thofe characters are to be found in any of 
thofe Serpents which are not venomous. In the genus Coluber 
there are very few (except venomous ones') which have the 
head much broader than the neck ; and of thofe few, I believe, 
every one has the head covered with large fcales. But in the 
genus Boa, though no fpecies is venomous, except the con- 
tortrix, almoft every one has the head broad, deprefled, and 
covered with fmall fcales. The canina, Conftriclor, hortu- 
lavja, befides fome others not defcribed by Linnaeus, furnifh 

* The Ceraftes is not marked by Linnjeus as a venomous fpecies. He pro- 
bably depended upon HasseloIJist's defcription, which I fufpecl to have been 
made from a mutilated fpecimen. Mr. Ellis's defcription in the Philofophical 
Tranfa&ions, Vol. I..VI. p. 287. isonly a Tranflation of Hasselquist's. But 
he obfen-p.s, that Dr. Tmenbull told him it was venomous. That it is fo, I 
have not the finalieft doubt, though in the only fpecimen I have feen of it the 
fangs were wanting, Imper/- 1 o, who has given a figure of it (Rift, Nat. p. 784. 
lid, Nap.\ fays it is very venomous. 

Vol. LXXIX. E examples 
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examples of this. It mull, however, be confeffed, that the gene- 
ral chara&er of the head of the Boa, though differing very widely 
from that of thole Colubri which are not venomous, is not 
quite that of the Crotalus ; but the difference, though very 
obvious to a perfon- accuftomed to the examination of Serpents, 
is perhaps not eafy to be fully expreffed in words. It feems^ 
however, to conlift principally in a lateral compreflion, and 
elongation, of the anterior part of the head, i'o as to form a 
kind of fnout. Hence the trivial name of canlna is given by 
LinNjEUs to one of the fpecies. 

From the characters of the head (as the trunk affords none 
deferving conlideration) I (hall proceed to thofe of the other 
extremity. 

In the Crotali I have never found the tail (exclulive of the 
Rattle) to exceed one-ninth part of the whole length; fome- 
timesl have found it much fhorter. In fome of the venomous 
Colubri, the proportion is ftill lefs. In the Atropos I found it 
only one-thirteenth. In the Englilh Viper (Coluber Berus) it 
is commonly about one-feventh or eighth. In fome venomous 
fpecies, however, the proportion is fomething greater. In the 
Naja I have found it as much as one-lixth ; which proportion 
is, I believe, as great as I have ever obferved : but that I may 
be fure to keep within the truth, I will only fay, that I have 
never met with a venomous Serpent, the tail of which was 
equal to one-fifth of the whole length*. 

■* The tail of the Boa contortrix is faid by LinnjEus to be one-third ; but his 
own enumeration of the Scuta fufficiently ftiews that this muft be an error. The 
Coluber Leberis, Dipfas, and my&erizans appear, by the number of fcale* 
wider their tail, to furniflv exceptions to what I have faid. The two firft I have 
never feen, but fufpeft they are not venomous ; that the laft is not fo I am very 
tnrtain, having examined many fpeci mens of it. 

2 * * ' With 
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With refpecl: to thofe Colubri which are not venomous, it 
muft be confefled, that there are many whofe tails are within 
the limits affigned to the venomous ones. In the Coluber iEfcu- 
lapii, doliatus, getulus, and fome others, the tail is not, in 
general, more than one-fevcnth of the whole length. In the 
lemnifcatus I have found it not exceeding one-twelfth or 
thirteenth; but I know no other Linnasan fpecies in which it 
is fo fhort. In the greater number, however, the proportion of 
tail is more confiderable ; in many, it is full one-third. In the 
Ahaetulla, and in fome fpecies not defcribed by Linnaeus, I. 
have feen it more than two-fifths ; but have never met with a 
fpecies in which it was quite fo long as the trunk, or half 
of the whole length. 

I have not confidered the Boas, becaufe none of the Linnaean 
fpecies, of that genus, have their tails either remarkably long, 
or fhort; but, in two fpecies, not defcribed by Linnjeus, I 
found the tail very little exceeding the proportion I have affigned 
to the Coluber lemnifcatus. 

In the thicknefs of the tail, or in the acutenefs of its termina- 
tion, I have obferved no difference worth remarking. In every 
fpecies of the three firfl genera, the tail is thinner than the trunk ; 
and in moft of them it is more or lefs acute. The few exceptions 
I have obferved were, I believe, none of them venomous ; but 
they are too few to deferve any particular confkleration. 

A character of great ufe in diftinguiihing the fpecies of Ser- 
pents, and which was not overlooked by Linn^us, is, that 
elevated line, or carina, with which the fcales of many fpecies 
are furnimed. In order to fhew how far this is to be confidered 
as ferving to difiinguim venomous Serpents from others, I 
need onlyobferve, that 1 have examined one hundred and twelve 
fpecies of Serpents, not venomous, belonging to the three fnft 

E 2 genera ; 
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genera ; and find that eighty of them have fmooth fcales, and. 
thirty-two only have carinated ones. Of venomous Serpents I 
have examined twenty-fix ; of which number, twenty have 
carinated fcales, and only iix have fmooth ones. Upon the 
whole, therefore, carinated fcales muft be confidered as being, 
in fome meafure, a character of venomous Serpents. 

In what I have hitherto faid, I have confidered only the 
three fir ft genera of Serpents; I mall now make fome remarks- 
upon the three la ft-. 

Thefe three (viz. Anguis* Amphifbaena, and Caecilia), be* 
fides the characters affigned them by Linnaeus, have foms- 
others which' are common to all, and which render them very 
different, in their external appearance, from any of the three 
firft. genera. Thefe are, a very thick and obtufe tailj and a, 
head which is very indiftinct *, and furnifned with very fmall 
<yes. This laft character (viz. very fmall eyes) is fometimes, 
though very rarely, met with among the Colubri, for inftance, 
in the ieninifcatus ; in the. three laft genera, however, it takes 
place, I believe,, without exception; The thicknefs of the tail is 
alfo common to every fpecies ; and though in the Anguis bipes, 
and in another fpecies, not defcribed by Linnaeus, but-figured' 
in Browne's Hiftory of Jamaica (Tab. XLIV. fig. i. +\, the 
tail has an acute termination, yet in both thofe fpecies, efpe- 
cially in the laft, it continues thick to. the end, and becomes 
fuddenly (harp, being what in botanical language would be 
called, obtufa cum acamine. With refpect to the proportionate- 
length of tail , however, it is very remarkable, that the genus 

* This indiftinclnefs of the head, which, is more or lefs common - to each, , 
genus, is in the Amphifbsna fo confiderable, as to have given rife to the fuppoft- . 
tion of that Serpent's having a head at each end. 

t This figure is, by Linnjeus,. erroneoufly quoted as his Anguis lum- 
iuicalis, , 

Anguis 
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Anguis affords examples of much lefs proportion, and alfo of 
much greater, than is to be found in any of the three firft 
genera. In the Anguis Scytale the tail is not above one- twen- 
tieth of the whole length ; in the maculata it is not above one- 
fortieth } yet in the Anguis fragilis, and in the ventralis, the 
tail is always longer than the trunk, or, in other words, is more 
than half the whole length. Indeed, in one fpecimen of the 
Iaft mentioned fpecies, I found the tail nearly two-thirds of the, 
whole length. It may, however bs queftioned whether that 
fpecies is really an Anguis,,, or a Lacerta *. 

I (hall make no further remarks On the external characters of. 
Serpents; the principal inferences to be deduced from thofe I 
have already made, are the following. 

1 ft, That a broad head, covered with fmall feales, though 
it be not a certain criterion of venomous Serpents, is, with 
fome few exceptions, a general character of them. 

adly, That a tail under one-fifth of the whole length, is alfo 
a general character of venomous Serpents ; but, fmce many of 
thofe which are not venomous have tails as (hort, little depeii- 
dance can be placed upon that circumftance alone. On the 
other hand, a tail exceeding that proportion, is a pretty certain 
mark that the fpecies, to which it belongs, is not venomous. 

^dly, That a thin and acute tail is by no means to be confi- 
dered as peculiar to venomous Serpents ; though a thick and 
obtufe one is only to. be found among thofe which are not 
venomous. 

* The Anguis ventralis of Linnaeus, is fo very lilce the Lacerta apoda, 
defcribed by Pallas, in Vol. XIX. of the Novi Comment. Petrop. as to render 
it doubtful whether it may, not be the fame. When I firft examined it, I 
confidered it as a Lacerta, on account of the projecting future along the body, 
and' the open ears ; but I have fince met with a fpecimen which had two large; 
cchinated Penes, (as they are called) a. chara&tr. which, is, I believe, peculiar 
tp Strpents. 

4-thly, 
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4thly, That carinated fcales are, in fome meafure, cha- 
ra&eriftic of venomous Serpents, fince in them they are more 
common than fmooth ones, in the proportion of nearly 4 to 1 ; 
whereas, fmooth fcales are, in thofe Serpents which are not 
venomous, more common, in the proportion of nearly 3 to 1. 

Upon the whole therefore it appears, that though a pretty 
certain conjecture may, in many inftances, be made, from the 
external characters ; yet, in order to determine, with certainty, 
whether a Serpent be venomous or not, it becomes neceffary 
to have recourfe to fome more certain diagnoftic. This can 
only be fought for in the mouth; I {hall therefore next con- 
lider, how the fangs, with which the mouths of venomous 
Serpents are furnifhed, are to be diftinguifhed from common 
teeth. 

To thofe who form their ideas of the fangs of venomous 
Serpents, from thofe of the Rattle-fnake, or even from thofe 
of the Englifh Viper, it will appear ftrange, that there mould 
be any difficulty in diftinguifhing thofe weapons from common 
teeth ; and indeed the diftinction would really be very eafy, were 
all venomous Serpents furnifhed with fangs as large as thofe of 
the fore-mentioned fpecies. But the facl: is, that in many 
fpecies the fangs are full as fmall as common teeth, and con- 
fequently cannot, by their fize, be known from them; this 
is the cafe with the Coluber laticaudatus *, lacteus, and feveral 
others. I cannot, however, better demonftrate that the dif- 
tinction, between the venomous fangs and common teeth, is not 
very obvious, than by mewing how very vague and erroneous 

* This fpecies is by Linn^us reckoned venomous, in the Mufeum Regis, 
though the mark is not affixed to it in the Syftema Naturse. To me it appears 
to be certainly venomous, and. is the only water Serpent I have met with that 
is lb. 

Lin- 
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LiNNiEirs's ideas about them were; nor can I better prove 
the want of information on this fubjeS, than by obferving 
that, erroneous as the ideas of Linn^us were, no one, that 
I know of, has yet attempted to furnifh more correct ones. 

Linnjeus thought the fangs might be diftinguiftied by their 
mobility ; this, at leaft, may be fairly inferred, from his never 
mentioning them in the Mufeum Regis, without adding the 
epithet mcbilia, except in one inftance (the Coluber auli- 
cus) ; and, in that very inftance, the want of mobility in 
the fuppoied fangs appears evidently to raife doubts in his 
mind, whether they are really fangs or not. His words 
are,-" Dentes, five tela, duo, rigida, parva, non mobilia^ 
Thefe doubts, refpe&ing the above-mentioned fpecies, I am 
not able to remove, as I am not fure that I have ever feen 
it*. But with regard to mobility, confidered in general as a 
chara<5ter of venomous fangs, I muft afl'ert, not only that I 
have never found it fo, but alfo, that I have never been able to 
difcover in them any thing which I thought could properly be 
called mobility, I have, indeed, fometimes found fome of 
them loofe in their fockets ; but then I have found others, in 
the fame fpecimen, quite fixed. The fame thing was ob- 
ferved both by Dr. Nicholls +, and by the Abbe Fontana £,. 
in the common Viper, even during life. The loofe fangs may 
be fuch as have not yet been firmly fixed in their locket, or 
they may have been loofened by fome accident : for I fufpedl: 
that the fangs may be at any time loofened, and even difplaced, 
by a fmall degree of violence ; and that, perhaps, may be one 

* I have feen one, which agreed pretty well with LiNN-ffius's.defcj-iption ; if 
that was really his fpecies, it is not venomous. 

•}• Appendix to Dr. Mead's Account of the Viper. 

% Fontana, Traite fur le Venin de la Vipere, chap, ift and 2d. 

reafoR. 
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renfon why there is always a certain number of fmall fangs, 
near the bale of the full grown ones, ready to enlarge and 
take their place, if they fhould be, by any accident, torn 
out. 

Linnaeus feems alfo to have thought that the fangs might be 
known by their fituation. In the Introduction to the clafs Am- 
phibia in the Syflema Naturze, he fays they are, ** Dentibus 
ii fimillima fed extra maxillam fuperiorem collocata ;" and in the 
defcription of the Crotalus Dryinas, in the Amoenitates Aca- 
demicae, he fays, " Denies ejus duo can'ini uti in reliquls vene- 
" natis Serpentibus non in maxillis harent, Us en'tm vulnerando, 
«■* non autem iSius itrftigendo utitur." 

Thefe two quotations (hew, that Linn^us thought the 
fituation of the fangs different from that of the common, 
teeth ; the lafc alfo mews that he thought their mode of action, 
influenced by it. What difference in fituation may be found by 
accurate diffe&ion, it is foreign from my prefent purpofe to 
enquire ; I am, however, very certain that common examina- 
tion * will not difcover any difference, in that refpecl, between 
the fangs of venomous Serpents, and the teeth of others. 

But the rnoft lingular opinion of Linnaeus, refpe&ing- the 
venomous fangs, was, that they were fometimes fixed m the 
bale of the jaw. Of this he has given two inftances in the 
Mufeum Regis. One in the defcription of the Coluber fevenis, 
of which he fays, " Hafla mobiles folitaria verfus bajin maxil- 
«« /arum interim adharent." The other in that of the Coluber 
ftolatus. His words there are, " I'ela mobilia ad bafin max'il- 

* By common examination I mean fuch as may be made without differing, or 
otherwife damaging, the fpecimen to be examined ; and fuch only do I luppofe 
allowable in the diflin&ion I am feeking to eftabliflu 

i «« Jorum 
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" larum affixa, ut vix vulnerare vakat boftes, folutn cibos veneno 
" injicere" 

Linnjeus's opinion refpe&ing the ufe of the fangs, in the 
laft mentioned fpecies, appears to rae not very clearly ex- 
prefled*. But I have quoted both defcriptions, merely to (hew 
that LiNN-ffi us thought the fangs were ibmetimes placed in 
the bale of the jaw ; an idea for which I have never been able to 
difcoverany foundation. The firfr. of the two fpecies in quefiion 
I have never feen ; of the ftolatus I have examined leveral 
fpecimens, and am convinced it is not venomous. 

I (hall not dwell any longer on the falfe notions which have 
been entertained, refpedVing the fangs of venomous Serpents, 
but (hall proceed to {hew how, in my opinion, they may be molt 
eafily, and moft certainly, diftinguifhed from common teeth. 

With refpeft to their fize, I have already obferved that it is 
very various, consequently no certain judgement can, in all 
cafes, be made from that circumftance. In fome fpecies they 
are fo large, that their fize alone fufficiently diftinguifhes them 
from common teeth ; but in others they are fo fmall, that it is 
very difficult to difcover them. 

The fize of the common teeth alfo varies very much, in dif- 
ferent fpecies. In the Coluber my&erizans they are remarka- 
bly large, efpecially thofe which are fituated near the apex of the 
upper jaw; which circumftance probably helped to lead Lin- 
njeus into the erroneous opinion he entertained, that this Ser- 

* LiNN-dEus's opinion feems not unlike that of the Abbe Foktana, who 
(in the work already mentioned, chap. 12.) fuppofes the poifon of the Viper may 
be of ufe, to the animal, in digeftion. To me the venomous fangs have ever 
appeared to be merely oft'enfive weapons j nor can I fee greater difficulty in fup- 
poiing fuch a weapon, with the power of injecting poifon, placed in the head of 
a Viper or Rattle-fnake, than in fuppofing fuch an one, with a fimilar power, 
placed in the tail of a Wafp or Hornet. 
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pent was venomous. But in many fpecies the teeth are fo 
fmall, that it is impoffible to difcover, merely by looking into 
the mouth, that the animal has any. Yet in that cafe they may 
be very eafiSy detected, by drawing a pin (or any other hard 
fubftance) with a moderate degree of preffure, along the edge of 
the jaw, from the apex to the angle of the mouth, when they 
will be felt to grate againft the pin, like the teeth of a law. 

Although the fizeof the venomous fangs is very various, their 
iituationis, I believe, always the fame ; namely, in the anterior 
and exterior part of the upper jaw, which fituation I confideras 
the only one in which venomous fangs are ever found. But as, 
in thofe Serpents which are not venomous, common teeth 
are found in that part of the jaw, it is plain that we can- 
not, by fituation alone, diftinguifh one from the other. They 
may, however, be diftinguifhed with great eafe, and I be- 
lieve alfo with great certainty, by the following fimple ope- 
ration. When it is difcovered that there is fomething like 
teeth in the fore-mentioned part of the upper jaw, let a pin 
be drawn, in the manner already defcribed, from that part of 
the jaw to the angle of the mouth (which operation may, 
for greater certainty, be tried on each fide). If no more teeth 
are felt in that line, it may I believe be certainly concluded, 
that thofe firft difcovered are what I have diftinguifhed by the 
name of fangs, and confequently, that the Serpent is a venomous 
one *. If, on the contrary, the teeth firft difcovered are found 
not to ftand alone, but to be only a part of a complete row, it 
may as certainly be concluded, that the Serpent is not venomous. 

* If a fpecimen fhouid be met' with, in which no teeth, of any kind, can be 
difcovered in the margin of the upper jaw, the prefumption is, that it is a 
venomous Serpent, which has loft its fangs ; but I have never met with fuch an 
one, except the Coluber Ceraftes already mentioned. 
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Animals called^ by Linnaeus, Amphibia. 3^ 

In the upper jaw, both of venomous Serpents and others, 
befides the teeth already fpoken of, there are two interior 
rows; consequently, the diftinclion I have endeavoured to 
eftablifh might be exprefled in other words, by faying, that 
all venomous Serpents have only two rows of teeth, in the upper 
jaw, and all others have four *. I think it better, however, 
to leave the interior rows out of the queftion, as, in many 
fpecies, the teeth of which they are compofed are fo fmall, as 
to make it very difficult to difcover them. Indeed, in two 
fpecies of Anguis, I can hardly be fure that I have difcovered 
them; but as, in every other fpecies, I have never failed to 
do fo, I prefume I may, with very little rifk of error, aflert, 
that all Serpents whatever are furnifhed with them ; and that 
thofe only, which are not venomous, have the exterior rows. 

What I have faid Sufficiently (hews that Lin nous's ideas, 
reSpecting venomous Serpents, were fuch as did not permit 
him to Separate them from the others; if the method I have 
propofed Shall be found to render the distinction of them fuffi- 
ciently clear and eafy, it naturally follows, that they Should be 
made generically diStinct. Some other reforms might alfo be made 
in Linn^us's claSs of Amphibia, the consideration of which 
I do not mean, at prefent, to enter further into. But, be- 
fore I conclude, I think it neceflary to notice an inaccuracy 
of Linn^us, of a different kind from thofe I have already' 
pointed out. 

* Gronovitjs, cf whofe inaccuracy I have already given one mffance, ia 
defcribing the Crotalus Duriffus, in his Mufeum Ichthyologicutn, fays it has no 
teeth, except the venomous fangs. Klein, in his Tentamen Herpetologix, has 
gone ftill further, having a&ually made a genus of Serpents without teeth, which 
he calls Anodon. He appears not to have examined the mouth of a fingle 
fpecies ; but to have depended intirely upon the defcriptions of Seba. 
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In the Preface to the Mufeum Regis, and in the Intro- 
duction to the clafs Amphibia, in theSyftema Naturae, Linnaeus 
fays, that the proportion of venomous Serpents to others, is 
1 in 10; yet in the Syftema Natural, in which the fum total 
of fpecies is one hundred and thirty-one, he has marked twenty- 
three as venomous, which is fomewhat more than 1 in 6. How 
he came to he fo ranch at variance with himfelf, I know not; 
but the Lift mentioned proportion feems to me to be not far 
from the truth ; as I find that I have examined one hundred 
and fifty-four fpecies of Serpents, of which number twenty«fix 
appear to be venemous. 

I have already mentioned, that the Coluber ftolatus and the 
my&erizans, though marked by Linnaeus as venomous Ser- 
pents, certainly are not fo ; and that I fufpecT: the fame may 
be faid of the Leberis, and Dip fas. I have alfo obferved, that 
the Boa contortrix, Coluber Ceraftes, and laticaudatus, none of 
which are marked in the Syftema Naturae, are all of them 
venomous ; to thefe laft may be added the Coluber fulvus. 

If Linn^us's fpecies were all accurately examined, I have 
no doubt but more errors, of both kinds, would be found ; for 
it muft be obferved, that though I have examined a greater 
number of fpecies than Linn^us, not above half that number 
are of thole defcribed by him ; confequently there remains more 
than one-third of his fpecies which I have never feen. The 
number I have examined, however, feems to me fufficiently great 
to warrant the inferences I have drawn from that examination. 
That fome exceptions to them might be found, by the exami- 
nation of a greater number, is very poflible ; but, if thefe ob- 
servations fhall tend to re&ify the falfe notions which have 
been entertained refpecting venomous Serpents, and to render 
the diftincYion between them and others more clear, I truft 
they will be thought not totally ufelefs. 



